Objective. To pilot the development of a scale measuring the quality of audit projects through audit project reports.
programmes has been successfully developed and validated elsewhere [6] . A quantitative means of assessing the quality of clinical audit projects has not yet been developed. It is needed to allow the usefulness of audit projects to be compared, and to identify and improve weaker audit programmes.
Since this project was completed, Walshe and Spurgeon [7] have developed a framework of criteria for both the Figure 1 Project design. assessment and improvement of audit projects and programmes. The criteria are explained as an integral part of the framework. They are intended for use for self-assessment, and for trust and health authority reviews of services. The English National Centre for Clinical Audit has also published additional checks on its validity. The full instrument is given its criteria for clinical audit [8] . These form a checklist for in the appendix. 'Not applicable' (N/A) and 'Don't know' good practice in planning audit projects rather than for (D/K) options were available to respondents in addition to evaluating audit project reports.
the five Likert-style agreement/disagreement categories. N/ A items could include questions on the use of statistics, for example, whereas D/K indicated a deficiency of information
Methods
in the report. Low scores were for low satisfaction of criteria. Both N/A and D/K items were scored zero.
Study objectives
The aim of the study was to pilot the use of a scaling Study participants approach as the basis of a quantitative index of the quality of audit projects seen in audit project reports.
The tool was piloted by 27 respondents of a sample of 46 staff members known to have been on a list of 210 audit support staff for over 2 years, and who were still in an audit Study design support role. The list was developed separately from this A list of items was developed (see Appendix) using two other project by the Scottish Audit Network (SAN), an organization audit quality questionnaires [9, 10] . Information was also taken for audit staff, to support their networking activities. The into account from the more general literature on the quality staff members were chosen from the list by the SAN secretary, of audit [11] [12] [13] .
on personal knowledge of their time in audit. It is likely that In selecting items for the scale tested from the two the members chosen were a majority of those faciliators with other questionnaires, overlapping and duplicated items were over 2 years in audit. amalgamated by choosing the simplest phrasing. Purely deOf the 27 respondents, nine (33%) were male and 18 were scriptive items were excluded, e.g. the audit approach used female. Of the sample, 11 (24%) were male and 35 were by the project. In some cases thinking had moved on since female. The sample reflected the proportions in the whole these questionnaires had been designed. For example, several list (55 male, 155 female); two more males responded than questions on the development of standards could be replaced expected. This was not significantly different from the sample by one question specifically on the use of evidence in setting composition ( 2 =2.7, d.f.=1). Responses were received from standards. The choice of a topic including potential for facilitators in acute and community trusts in 12 out of the change was taken to be an essential part of an audit project 15 health board areas. [13] . The final scale related to a model including reaudit [14] . The earlier questionnaires were not useful for validating the new scale because of the changes in audit since they were Interventions developed: they could not be used as quantitative measures as they stood because they were not designed or tested for Three project reports were selected at random by the researcher from 50 short reports published by the Clinical this purpose.
Criteria were expressed in the form of agree/disagree Resource and Audit Group, a Scottish Health Service national committee of senior health professionals. One of the projects questions using 5-point Likert scales that included five negatively worded items whose scores were reversed for results was evaluated by an initial 11 respondents ('time 1'). One month later ('time 2') this was re-evaluated by the same analysis. The criteria included one question about the priority of the topic and one about the quality of description of the respondents, and two other projects were evaluated by these and another 16 respondents with the same level of experience. problem addressed. Most questions covered methodology and impact. At the second stage, two single answer questions This gave 27 complete responses to the scale at time 2, making 81 different project-respondent combinations in total asking the respondents to give their overall assessment of the project methodology and their assessment of the 'worth-at time 2 ( Figure 1 ). Three audit projects were thought to be the maximum that respondents would have the time to whileness' of the project's aims were added to the instrument. They were not included in the scale, but were used as evaluate for the study. between time 1 and time 2 at significant levels (P < 0.01) ( Table 1) . The answers to all but one question were positively Validity correlated. There was no external criterion for the quality of audit
To improve the reliability of the scale, it is necessary to reports available against which to measure the validity of the measure how strongly the scores for each item correlate with instrument. In the absence of an external criterion of validity, the scale total. To do this fairly, the score for each item is the scale totals were tested for validity by correlating them correlated with the scale total minus the value for that item. with respondents' answers to single global questions about D/K and N/A were scored zero. the quality of the project and the 'worthwhileness' of the The low correlation for individual items between time 1 aims. To avoid a pre-test effect, the time 1 respondents were and time 2 implies that there was little memory effect. excluded from the correlations with global indicators carried Although the low correlation of individual items does imply out at time 2. A bad project with a good report would score a considerable variation in interpretation, most items and the 1 in each category. This made a baseline of 20 for both an scale totals were positively correlated. The low correlation audit and a reaudit with a full report [see questions 16(i) level may have resulted from using only one project for test 16(ii) and 17 (Appendix)]. However, a bad project with an and repeat test. If several projects had been rated by each incomplete or unclear report could score less than 20. A respondent, there would have been more variability in quality good project with no report would score nothing. For a good and hence more consistency between the first and second project with a complete report the maximum score was 100 time ratings for each project. if the project included a reaudit. Projects with a complete
The item-total correlations suggest that the three questions report not including a reaudit could score a maximum of 96 about reaudit fitted less well into the scale (only one of (project 2, which was ranked highest, was in fact the only the projects was a reaudit). The only negative test-retest reaudit). Assuming the evaluator to be fully trained, the correlation was for the reaudit item 16b. This may imply the completeness of the report is measured by the number of need for a separate scale for reaudits. The answers to the 'D/K' responses, which are solely a reflection of missing question about the prioritization of the topic also stood out information.
as less strongly related to the scale, almost certainly because the majority of questions were about methodology and impact. The one question on identification of areas requiring educational input was less strongly related to the total also. More
Results
research is required to determine why. For the full 81 different cases correlations of item values Figures 2 and 3 show the shape of the data obtained. Figure  2 shows the distribution of scale totals aggregated for all with the scale total are shown in Table 1 .
The items should have an association significantly greater three projects. Totals were slightly higher at time 2. Figure 3 shows boxplots of the scale sums for the three than zero with the scale total to be included in the scale. The association should preferably be greater than 0. ............................................................................................................................................................................................................. Fifteen items had an association with the scale total sig-level for this association is between 0.4 and 0.8 [16], the nificantly greater than zero at the 1% level. These items were scale passed this test as a valid measure of the quality of retained (they all had an association greater than 0.2) and the an audit project as expressed in the project report. A scale total recalculated. comment received with the completed scales included a The correlation between the scale totals for the 15-item statement of uncertainty about the meaning of question scale at the first and second tests was calculated using 20 -What was an exit strategy from an audit project? One Pearson's correlation coefficient (r=0.63, P=0.07). This level respondent expressed uncertainty about the use of the D/ is ranked as modest [17] , but the sample was small. This, K option -did it mean something different from neither together with the large interquartile range (Figure 3 ) suggests agreeing nor disagreeing? that interpretations of questions varied.
The scale total was correlated with the global assessments at time 2 (n=69). The correlation of global indicators with Validity the sum was significant for both at P < 0.001. For quality of methods Tau-b was 0.56 and for worthwhileness of aims The association between the recalculated scale total and the global evaluations increased ( Table 2) . As the accepted Tau-b was 0.50. ............................................................................................................................................................................................................. Table 4 Ranking of projects' quality using sums of scores from 'groupthink' bias that could prevent needed change. A 2 (mean rank) 2.33 2.41 further problem is that groups in different settings may use 1 (mean rank) 2.09 2.06 different rules for evaluating their audit. A recent instrument [13] is dependent on group consensus to support it. The 3 (mean rank)
1.57 1.54 current instrument is intended to provide a more objective Kendal's W 0.19 0.20 method of comparing audit projects with each other. It shows potential but needs further development to improve Significance 0.005 0.005 test-retest reliability. Guidance in interpreting the questions is needed to reduce the variability in response -for example 'much' and 'appropriately involved' need to be defined. Used by audit facilitators to assess their trust audit projects, the Distinguishing between projects instrument could be used to decide the content of an eduIn order to assess whether the instrument could distinguish cation programme targeted on specific features of clinical between projects, the Wilcoxon matched pairs test was used audit and specific groups of staff. To deal with reaudits and to identify differences between the quality of projects using audits in the same scale is a problem, as implied by the lower the 20-item scale. Sums and medians were compared in this correlation of the questions on reaudit with the scale totals. way. The greatest difference between project scores for scale To distinguish a project as a reaudit, a yes/no rather than a medians and totals was for projects 2 and 3 (Table 3) . Global Likert type question is needed. A separate scale or subscale indicators showed similar differences.
would allow this. Projects were given a strikingly large range of sums of scores. Project 2, which was selected as the highest quality, A possible model for applying the instrument had the smallest range of scores, and hence the greatest A successful approach to assessing audit projects, that helps consensus about its quality (Figure 3) .
to indicate where the instrument tested may be lacking, comes Table 3 shows that there was a significant difference only from Lough, McKay and Murray [11] who developed an between projects 2 and 3. To rank all three projects in order audit marking schedule. This is for use in a marking system of quality, scale totals (20 items) and medians were compared involving three levels of assessment arranged to filter out the using Kendall's W. Table 4 shows the result. Project 2 was ranked highest, with project 1 next and finally project 3.
worst projects for reconsideration, and at the highest level, resubmission. The marking criteria were developed through robust to distinguish between projects using a smaller number of people. Supporting explanatory information for each quesfocus group and consensus methods. Cells of three assessors discussed their marks with another cell of assessors who tion, for example the words 'much' and 'appropriate', would help here. Because respondents may tend to mark consistently marked the same project. Thus the assessors were trained, and the reliability of the instrument must depend on this. low or high, if the instrument were further developed, markers may need to be calibrated to produce comparable results. To Groups of between one and three markers and pass/referral criteria were tested to find the most sensitive and specific test whether markers do consistently mark differently from each other, a larger number of projects would need to be combination -passing the greatest numbers of good and referring the greatest numbers of bad projects first time. scored by a smaller number of markers. To enhance the comparability of results further, audit reports could be preThree markers and a pass from each to pass overall was found to be the most sensitive and specific combination.
tested for completeness and audit facilitators tested to ensure that they used the intended interpretations of questions. This instrument works because it is implemented in a system that incorporates reliability checks. Marking is done There may be a need for a separate scale for reaudits. Educational impact is distinct from project impact generally. twice for projects referred at the first level only. Those that pass the first time are not re-marked. Although appropriate It may be more meaningful to treat the selection of projects and aims, methodology and impact separately as subscales in an educational setting, this may be too lenient as an evaluation of the effectiveness of funding, or the quality of and take a project profiling approach rather than attempting to produce a global quality index. The quality of the report a local audit programme, and too high a level to compare strengths and weaknesses at the process level in order to can be measured by its completeness using this scale: the larger the number of D/K responses the less complete the identify improvements systematically. Training of assessors, provision of supporting information, double and treble mark-project. Project quality can be assessed only for complete reports. ing, and the setting of 'pass' levels all help to improve reliability in this case. The scale tested could be implemented in individual settings in a similar way, by specifying locally appropriate pass marks, in order to reduce the number of Acknowledgements markers required.
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